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PROBLEM TO BE SOLVED: To provide a multilevel storage type non- 
volatile memory in a minimum possible circuit scale, and highly accurate 
and high speed writing, reading, and erasing operation can be performed. 
SOLUTION: This storage device is constituted so that a threshold value 
of a memory cell is set to three steps or more, while data of two bits or 
more are stored in one memory cell by varying a level of a work line by 
two steps or more. In this case, this device is provided with binary data 
registers REG1, REG2 holding inputted writing data, a data conversion 
logic circuit 1 1 performing a prescribed operation for plural bits of 
inputted data and converting them into multilevel data in accordance 
with their combination, and an inverse conversion logic circuit 14 
converting multilevel data read out from a memory cell into the original 
binary data. 
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1 

$ -i±-c> * y ■fe;KDK*ffi L£tf * ^ci r* — :>©^ * 
>;*jmc2 tr» biit±v?-* *satts J: SKflWE- 
Sftfc^s&ttiBttssg-c&o-r. A*$nfc##ji* 

-cfcsc 4«&ffl4?*?*i^iBtt£cg. 

[ISJJ8I2] ±IB^fil7 :: -££^*yTU--(f*j©ilIiR 
1 tciBMDTWftttlBtt&g. 

- P«BEtt. ffl*Ofc«bo«7- FS*BE<c*fei&t,>S 
l^fti* ^IS#II 1 * fctt 2 tCiE«&Z)33f ?&&3Btt£i 20 

So 

S441MC. -7- Pfll<!>l^<>U«2SIV£U:tcKfb 
31i"C-»< ■=& V ■kJMD&frlii Lift* 5 C 4 V—o<DJ * 

4 atSmftflBK 4 * it*. T tt 4 C 4 4 T 4 
fSttiBttilg© a > h a - 

y*;uc2t? na±©f s -**iatt3«4J:5«:«na 

o-&n6©tt^ti-(cjtt.Dfc^«if r -^K:^-rs7 ; - 

?rSf*-r-s^2©^'-<^y7 ;r -^u^x$^wu. ^ 
y -feju <fc •) b^his tifc&m?- * 4tc©^ i-rvr- 

CW#JI6] JkiE3H^- 7 iWrtOilK 

iA£#4£0S)[e]88£<I*.T fc4 C 4 <&#m<t t z>o&m 

5 Kieig©^jf msbushl 50 



ftfflW- 1 1 -25 68 2 

2 

- K««Ett. ?H*©/c»©c;- Ftt*EtC4tt>jfil>K 
SStx^JE^^S-^^TJrfiJCC. li;*30rr4C4£ 
«S4T4tiM?JI5 */c«6(cie*S©^»l£14ietf^ 
g. 

[«*JI8} ^*y*JU©0£lM»£2|g:l^feLLKia: 

S-i+r > * 'J ■fe^KOSlAtU L/4tTfc 5 C 4 T— o©y * 
yH2JU{£2 fcf? hJW±©f=-i'*iet§c$-a--5«J: i 5(c3n 
fc*»&ttlBt££gcc}gSS;*ft4 3> t-a-j^lt?* 
or, ^jA*^-* 1 <*>'-< 4 rJ-y-r-* 
ui>x*4. ATjSft/cT 1 -*©^^ Rc*fL.-CBf 

5£©»ff*3ltT U^-n^CSfl^to-H-KlSC/c^ffi^-^ 
KSBft-T 6 -r- *£&3&3I|BlJg 4 . ±SB7Jf%1£SBtttt 

Sftfc^fii^-^Tc©^?- y-^-^K^girf 

ftHftSiaK 4£<I;tTfc4C4£!$j§!!4-r4 *Jf 261413 
tf,^g©3>ha-;u^g 0 

mmm9] m^^icm^m^^mt^ti. 3-? 
<oumtm "o - . - 1 " . "2 - &m zim<» 

aifia©> * y •fe;i'©iBtit^ ; Sr^M^'Sfc^cjiiB^ 

g*»ji*[HlSSti. ±IB^*y-feJl/fcie«tt«e "2" 
^3#5^K». SBlftttyS* "1" t?Ztcisb<DW&?> 
tW¥*ff&ofc». Etc, i3te«SI " 1 " *»6iB»K.ffi 
" 2 " 4-r 5fctf>©*ii^t!l^?:^ 5Ci znmt? 

-3© L # l^ffiic «fc <3 3 ooetttttt " 0 " . " 1 " , 

"2" ^{s^FUffss^^^y-fe^^wr-s^^&yr 

m§.m<DJ*: y ^^©IBttt^^^M-r •5fcJ6K:±IBy 

* y -bJKc#^ iA^s&ft^ff «jx^|5iss 4 

±1B "1" tc*tlc;-r6 0^l»ffl«. ±IB "0" KftlST 
SL*t,>ffi4±I2 "2" (C^|£-rSl/^^tl4©racCi? 

±IB#ii^HISS«. ±IB^*y42^«:iaittt!Sg "2" 5r 
fiS#3-&6BR{C«. l2t8K.«* "1" 4-rS^:«)©SjA : 

rs^ttiatg^g 0 

Mil] ±IB#ii*lHlSSW, "0" ©tt^Cc* 

sa»©^^y-fe^w:tf««:iatt-rsi5R«:«, is -o" 

©R^&Sffi^©^* 1 ;^^©— §i5©#£ "1" ©ti? 
SBK^fk 3 -if/ctg. " 1 " ©««ijc* -ssa©^ * y -b 
JU©— aJ©*«r "2" ©ttgg«:^fb3-&.5/ci?)©g3i* 
IM^*ff ^«c^ C 4*#8![4-r6i«^ 1 0 K:lB«S©¥iS 
ftfBti3£g. 
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3 

^©Lt office <J:«33 o©IBtttt« M 0 * . "1", 

±§b M i " cc*fjc£-r4L*c*ffl[«, ±ib "o" *c*fj£-r 

±§B#£#[p]S&«:, " 0 M ©ttJBfc* * y -b 

cd^^u -fe^o— »cd** 1 ©tt«ccKfk3i*fc 
& u 0 " (DVtmu: *>Z>mk<D* * y -fe;u©— 8P<d#* 

t tin ^mmssaat. 

"2" 4fi^i/Wsa«©y^y*ju*wf*v*yr 
*yi2;ucc»*ii*t6f¥*tftt5»ii*Iil8t*«*, 

±sb "i " K2tj£T£u^Wii^ ±ia "o" tc*ff£-r 

-5U^Ofili±lE "2" «c»Jt-r*L*C»«i©IB«:» 
SEU 

±fB#iA#[H3§^ "0" S«»(0^*y-fe 
^CcflH8*IS» l/t. "0\ "T, "2 " tffitiE? 
SttJSlcT £RSfc:W\ 4>ft < t 2 H(D»a^ttft«:fT 
&5Ctt»tm 44»*EttttK. 

[ n«3f 1 4 3 ±ib4>& < t «> 2 Boraattflson 

CC. 4>ft< it lH©^y 7 7 ^«(^TftUi4«F 
tRt -T *»3CT 1 3 CClBiScD^^IBtt^So 
C»3CT 1 5 3 *»WfC«&*ffi**fiiJ«& s 3 

"2" tfis^owsiiKoy^y^wrsy^yr 

y-Hz^©IE*tt«*SEH'r«fc»«:±E^ 
* y -fe^«:»*ii»»ff tfTft 5 S&^HK <h . 
±ib M i " cc^-riotiifiB, ±ib "o" tc^-r 
4U*^ffi£±IB "2" ec*tj£-r*b#c»ffl<bopjccff 

JWKltf «*IBS , " 0 " , " 1 " t " 2 w ^fifiE-T 

±ib *o" ©ttJSfc**^*';^^* "i " (Dttmicm 

y-te;b* "2" ©««tc*ffcSl*4»ii*ttff«:COliH 

eeff ft ^ c <t 4#® i r s^sttiBts^So 

[gf*^ 1 6 ] ±fBHf 1 <D»ii*Bftffii» 2 
»lfE©HKC % W IVf) 7 r ftftieK ±131112 

cD#iA^i6ff ©fife* 2 <d-c y 7 t >r mt&ft* *>C£ 



(3) 4$H7 1 1 -25 68 2 

4 

***«£-r*BI#«l 5CclB«©**flSBtt(RiB. 

7] ±E»l<D^y7r-f»f¥4»2 0-< 

^»(«Btt«So 

r 3 ooaftiBtttasfi^riaftoy * y 

l£j8ifc©> ^ y •fe;UCDIBttttS8CC*fj£'r £ 7 s - # 

±IB*ii*|lB«, ±|B^ * VizfrZmi <D L*l>ffi« 
SBS«:« 1 ocd^ y 7 r W «Et^ y 7 r Y 
■M¥*fTttC^ *2<Dl/*liffi*E(cg93er4BStc»a 

«i-r*^w*iBtta6«. 

[18*31 1 9 3 ««W«:*ii*ffi5fe*spJtei Sh. 3 
20 "2" *ffij$u#sffi»o>*y-b^S:W-rs^*yr 

* y ^^(OIBttttSSSr^Jgr 4fc»CC±iB^ 

* y -fe^oca* $&#»ft*ff a ^ ^ix^iass 

±13 "1" CC»j£-rSO*l>ffitt. ±1B "0" 

*o#i»ffli±aB "2" tc^-r^u^i^fflioracc?? 

±!3»ii*@B8tt, " 0 " ©tt«CC* 4«»coy * y 42 
iUCCff ««EM , " 0 " , " 1 M , " 2 " &m&T 

30 ±IBy*y-fe;b^ u 1 " <0tt!i8{c*S^i*5 3^4fl|S-r 
4ffl©^y^ r</ftflF£, ±IB^-t y-fe;l/^ "2" CD 

tfc««c*s^^5^*«ii2Tsm2©^y^7>r»ft* 

C CDjia^ctf ft Hi i -r **SW*SBt**6«, 

m L # l^ffltc J: 9 3 o(DIBtttt!8 " 0 " % M 1 " % 
"2" V -5^ * 7 

Volt. 

mmsb***) ^^oiBtKtws^M-r a/c«bcc±iB-rf 

■* y -iz Jl/(C««]&»ttf|p«rff ft 5 SiA^lilSS t ^rlfx. % 
40 ±13 "1" {C»JJtSU*l>fiB t ±13 "0" CC»J£T 
^l/^C^ffii±IB "2" CC*fj£T&L#t*ffli©RI*c# 
fib, 

±IB "0" (Dtt«^**a»0^*y-feJl/8Ct»««rE« 

or, "o" % -l" . "2" 3&sjsaE-r*tt««:r*iB 

«»«c**^^5^*war5»2<D^y7T-f«pft* 
tfftc», 

so ±13 "o" , "i" , u 2~ ^jgaE-rsttssw:**^* 
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(4) 

5 

'JTM* 6Etttt«*fl»ai-r BWC 

±iE^^ y " i M otfrnzmfrm-rm 1 cdr*u 

±E» 1 OBtetflLlhfffCISfll 1 <D«EE*flil>. JJB» 
B»fflU»ff«cfcHII3C!>«E*»t», IS&mzwjy 

[0 00.1 ] 

S»ca«Lr»K:WBaailf«:HL. mtttKftOEit 
flWR**«W^H^*^«6tt^F»»ttEtt«{B (JH 

[0 00 2 ] 20 

5o a^s^^^^ytcte^-ctt, 

rtt, H l 2 ccsvr J: 5 cc^RttEtt**© K u -r > 

fri>mtE*s£i>tttt (M "0" ) m&bft 30 

*CB, SI 3CC7n^<fc5Cc. PS$»ft««pwe 1 1 
*-5V«fiteU ±E*~ FK& 1 OVfiStCLr h 
>* 3 *r ^ n - t a > yy- h 

*&Ai/TU*i>tf*«i>tt» (lis "i M ) cc-rs. 
c titers l-3©y*y-b;pjci K&^-^SEtt 

[0003] ic5t, Ets®«**»A3 1 

Jb** r^ffij y«ty©«jto&saiiK3nrt»4. 

l§^*y«CB-r*»?Bi l/TB* 1$§gBg5 9- 1 2 1 6 40 
[0 00 4] 

0. HIS "0" . HEi "1" KMJ£T£L*t>ffi<D«6 



^g8^F 1 1 - 2 5 6 8 2 
6 

COL S I <DWmWE<Dl&mK<tlcm\ S^V^JUDl, 
RttlL«BE«:»r*«E*IB«B*illATl/*t\ Mb 

[00 0 5] tttc. Lftl>tt4>£AKJ:9ttttt:? ho 
^-dr*— o©Btl3R J FCCEfl3*i*tt^*y6C45^ 

"C. JbEIM&KMV&ttS. 2*>K, 77?^^* 

ycc*->rtt. ^#HffiWBmom£RVW&» 
^y7y-rttft*s*sfc*, £it>*yB*©«ai$n 

[000 6] CMRCDgna, 0&©*f«<Dif A£& 

[0 0 0 7 ] C<D§£W<Di&<Dm6ftte. L*t*ffl©«e>o 

[0 0 0 8 ] C©«IB©»IBtt6Cffc«*a>BWiifSI 
[000 9] 

E0D£*J»J"C*4. t«cb%, 

(1) l/»l»IICC|£DrW««ett'r4J:9{cSti^^ 
Jey-fe/U (Ettflm *«iLA:^»«tt8Bttiat{C*il> 

U titer- drCCj£CT<&&* 

-en© l # c»tfa)*Bitc^ft3 -a-r * y -b^otOR* 

«RfS-&, BEU^^tcEttSti^ffi^-^CcS^i* 

(2) J*VTl>Jft<Dj**Vte)l(<:ttLXmi>m&Wi 

y -fe^**fetH b riS^ y ^zjko L $ c ^fit^w y 7 t -f 
WE J: 0 fefil>ffi(c«c4 J: 5 (CflF]&*«!lftr S ^ <^ 

SA*^-^^*ft&L/TS*ii*n/cy*y-fe^© 
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C5) 

7 

[ooio] ±iau/t (i) ©^scci*i« % y-tyr 
u jommmmmztmm^ 3<»3*.*c£**r# 

?fr«^rtlCC9f£0«»Vll^ftEr« (B3 (1) — 
(4)#JR) Cicero, «&#>*Ji/*©«»*«cto5 

[0011] ±IB (2) <D*«4cJ:9. twX* 
y f-^ts a >9(c<fc 0 fc&^tcjt*: y -te)UDL # 

[0012] 

[»W©HifiO?BJ8] KIT. **St7^?J/ a «U 

-r& 0 Bia k ^frfcAasnssatiw-'**^--** 

/c^2«^ffl7 r -^^6^(Df r -^^«7uTS^}^ 20 
[ 0 0 1 3 ] H 1 «Ctt, ^(CRSStlftl^, 1 J* y 

■fe^ ( i tatsaw cc 2 f » h *r^ct>^ "oo" , "o 
i " , "io\ "lr <w5Hi^«atis-&s»^0 

SHft*SC©«36S^3tirt»4. H 1 ( 1 ) ficfett&Mr 1 
r * & - b " 4 ©«#^bi«* 4 ffi^WO . tt 

HI (2) fiCCTTSmoWIft* (aNANDb) . 

(NOT b ) . (aNORb) *m&*Z> C <bfc:<fc 9 , 
4ooe.? h©5ft " 1" OfflttaVOA id, 2ffl % 30 
3fflil^4flia©4tf7 s -drccsa*3n*. 

[0014] C C~C\ ±12<D?*»M^tCj:S " 1 " (DM 

CCJ&DT, 01 (3) tC^-Tct^tC4il0«:ft0, 2fc* 

* hf*-**- l >*y ^;ute#£iA&c<h#r#£ 0 ^ 
"o i" % "io", "ir co^^^-en-enpi^ 

©ji^^ 3 (C^$ntt^ 0 40 
[0 0 15] i2ttf-^^|iJlgl^tfc(Dt^ 

^y^l/fre^a©^-*, *'c", "d" . "f"£ 
£&C*tLT|&S?li@(d* NAND f )N A N D c 
#(a) £ffi5cT£C<h#T££o ^/c, §!#aj3ftfc: 

^-^co^^d^, -ecD^^rs^iA^^-^b t— m 

ITS. fc*>\ d*. c*«d. c©SRft#Sr»bt. 50 



t$§9¥ 1 1 -25 68 2 
8 

[0 0 16]B4(Ctt, il*)J:012{C^l^If 

AVt'Jf-^U^^REGl, REG2^>yr^ 
tctSfflsnSo C©4*. »CCW«S titter, 
6«»3*i4*ta**CLK 1 Cc<fc0ttf¥3ti4 7y ? 
^7 P 9 F 1 (DtfJ^CC <fc 0 ±K* -fy^SWl **W 
O&A^ftSiifc&t. #J9lslKDVDr*civ*CL 
K 1 *»HLt»&nfcCLK 1 CD2f§(0jl»5C0^C3 ? 
*CLK1" #«Sfc*HBCHG*^Lr«|ft3tic:© 
^O^fCLKT CC|p]»!UT^^^y^-*U^^ 
REG1. REG2^>7 h 3*i£ C 4fc J: 9, A^x 

Gl, REG2K1»3W3*T.S. 

[0 0 17] SKD^Wtyf-^U^^REGl CC 
ttttSti^-a? "a" i»2©^tyf-^UW 
^REG2^S«5n/cf-^ "b" rtS©^P» 

* ^ass 3 o a> p> mm*, his c h g zfn, x em s n 

4^P5r^CLK2{CBaBUT^7 hSti. 01 (2) 
©M#*tT 5^-#^»!ftS®Sg 1 1 K 1 h-foft 

yTU-f 1 2©HWCC»^6ftTC»Sntfy hg<D-fe> 

x^ *>^@ssi 3«c»^c(tea3ti, ^^yri/Yi2rt 
[0018] ±iaw^^.(His§c h g«, ^ y rtsuosij 

£R EG 1 , REG2tC«^L, -fe>X^^^134(D 

a»^CLK2^Vt';f-^l/^^REGl, R 
EG2«c«^r-SJ:5K:W»)»il«l!»3n4. 

[0019] iia^-^KBHiaEIB (^-^SiA^ffl 
SSIHilBS) 1 1«, ±IE^V^ Vf-^L/^^REG 

1, REG2rtcof r -^a, b & J ttl"etlAtiffi*lC& 
» (aNANDb) OSHMrfTtt^ J:9JC3tifcNAN 
D^-hG l*s J:a' (aNORb) (DffiW&ft fj: 5 N O 
Ry-hG24, ±ia^'>f t'Jf-^l/^^REG2 
©^-fbftA^JfrF-tCftW ( NOT b ) ©«#*ff«c 

ti6o^iy- hGi, g 2 . g 3 (D^rn^com^m 
^*«tRLr±sa-fe>^^9^iai»i 3-«^-rsj:^ 
oc^3nr^So 

[0020]-^, f-^^aiu«ut, y^eyru 

"c-ti, ±ia-fe>*^?*@Kl 3K:£0#«3*iT 
^•^^3n. rtSPcD^a^ ^CLK2tC|II^L/rx^ 9 
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(6) 

9 

LlEU^^Iltt>X7 ^^llSSl 3K§?#ffl 
*P v 2 CLK 2 (Dmmtr- 2 m&fr&f<Dt>X2 yt>C 

[oo2i] ±.imm.miwmd& vf-znuLmmn 

IsISS) 14it ±IB^^yx-£l^X£REG2*> 

^>^-^Gl 1 <fc©ffi#±±8BH2>*7 7*[5Bgl 20 
3 *> 6<D£i£:r- * A*HW:«* 6 <fc 5 CC $ ft 
/cNAND^FG12cb k ±E'W *y 9 s -* 

*reg i ^effl^sti/c^-^sass^r^fs©^ 

G 1 3<Da*<h±l2NANDy- hG 1 2©W;ft<t£A 
^i'-TSNANDy-hGl 4itC<tO»«E3tl, ±12 
^t'jf-^U^^REGl, REG2CC«#3ft 
?cmfr&L7-5 c , dfc£tf-fe>*^**@]if&l 3j5p 
6fl^fEiS3ftfcR*at,7 r ~* f CcSPtL,TEI2 CC5*U 30 
fc»ia*(d* NAND f )N AN D c **HSfe*T 

[0 02 2 ] CCDi^CbT 1 \Zv hO^-^^a^S 
ft&£|5]EJtc v ilB^V^y 7= r -£U^X*REG2# 
^7 bZtiX&ftZtiX^tcr-Z "d" (=b)©l 

*REG1. REG2©i/7Hdm^o^CLK2 

^^REGl. REG23d^f-^ "c" , 4, d" <D 40 
#<Dt? F#R#tfSS*u -te>;*^?*Httl 3*P6fi 

LTI&S7§£l?t(d* NAND f )N A N D c *&nt&t 

3ntS02 tr* FHHSTcSti/cT*-* "a" . "b" 

* a Htww 5 - i /o <fc t> ma $ n * o 

[002 3]^, ±fB<D<fc^K:, il9QAtt9SB14 
Stated-* "a" ia^tCAffi^-? I/O 

B^:J- 'Jf-^U^^REG 1 IrCmtiL. ±X<DV 50 



«fHPF 1 1 -25 6 8 2 
10 

X * R E G 2 rtOf*- * i SStc ABi**S^ I /O-^ffi 
KDLYCDKtoOtC, 1 7 h©7-; ^tUSSSr&W* <fc 

^{cr*©^ m$tu^ 0 cftccj^r, /t-f^y-r- 

*l/Wj?REGlrtOf-i "c" Sr 1 b'? hR^Ul 
Uf-^ M d", "f " 4©a»ffl»»*tf«:C^ ^© 
SS^^t'Jf-^U^X^REG lrtCDjnCDb:'^ h 
{SgteS £ <t l >o fc»{^1«#cc ff ft x a J: Cc ft 

EG 1 , REG2CC»ttl/T^6J1«^m*ri»^©- 
^Vtyf-^l^^X^REGl, REG20V^hI6 

[0 02 4] COllJtWKD^^^S/^y^ytt, #tc8Hj 
RB§ftftl>#, j^SPOCPU*^6-5A6n*nv>F 

ie;w^sw2, sw3»sisiK«:*fr4«iiaifi#* 

JIB^JSRl/Tffl^-ri^— 5r>1f 1 8 ££<lx.T;fo9> 
3v>F^#A6na<h-en«r«RL/raS6WK:*fJ£^ 

— il(Dv^^P#^8*5»tt3<ifcROM (y-K*> 

y^*y)*6fto, 37>Ff^^n^7>F 

l 8Cc^ac4tcJ:0, 70a^'a^7A 
[0 0 2 5 ] »IBft»ji***»H5 P-CC 

[oo2 6]5fcir\ SjA^tc^^, r^r©y*y-fe 

Jl/^Lr--JS^Wfftt)nao CtKfCjz^X. 

xoj^vtMt. &t>m^L£i>m *5v) w*r& 
i^ccsti. ssii^-^-^ibr "i i" *sa«Lfc 

ttSlifta (B3 ( 1 ) ) . -S«*tt, 0 1 3tc^r 
J:5fc. 7- F^3l^±tfr^^y-feJK7)n> ho- 
^y-hCGtclOV, t^8^LtFI/-f>«C0 
V. (¥a*ttffii«pwe 1 1 ) JC-5 VCD^K^Bn 
flnL/T, 7 P-f ^> F F GJC*? *jtAtS C 

^CcfcPHfft^o ±SB— n»CPU3&>6rB* 
*fS^"TS?H*3v> F^3i-7> FU^*£ l 6«:S# 

[0 02 7 ] ft*>\ 113 (112, mi 4) iCtel,* 
X. PsublJpl^iftSE pwel ltt-rf-ty-te 
;KDSft<bft^pM^f*^^^Mi^, n i sottf- 
^?S*B$ (ft«BEEPftIl«> KSISp sub ^CDffiS^ri 
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S«pwe I lOSIOn+tt^ty^KDy-^ F 

pa9*iHWIpwell0«lOp + > 
T^yu-^a>««ni s o*B©n +*$J:tf«1Rp 
s u b(OiI0p+«, S¥*(*««CC*fl[*#it-5a 

<DpS!9*;i/««Ji«>^*y-b^ec*jLr, 7- fib* 

&^31W ( 1 OV) /^NiMW (0 V) it^Cit, 7 
- F«*ttOW*fcpJ«6-C*4. 
CO 0 2 8 ] -fSfflSsWttT-rSi, ^SBOCPU*>6 
»ii*3V>F^H4<Dnv> FU^X* 1 6K##& 

^n^cioccfco^^ v5^*y F<t 

REG1, REG2C£lR9iAA,t\ 2t''>hf^» 

l«:RiSLr4«<Df r -drccfflft-r* (^f 
7'Sl)o aNANDb, NOT b ( b ©JS 

IE) . aNORb©««cfrtttoti4. £&S*i/cf*--* 
(1@@« aNANDb) t>X7^IBl 3*C 

[0 0 2 9 ] :/S 3 T'W^ US'* 

*REG1. REG2|%0^T©f r -*#IBiS3ftfc 

Trt/SYT FUX#^>£3 3fr6W^3ft£Y (#^ 
A) FUXO "1 " &t2tJC£0/ctf? KD^^y-feJb 

g&c-iov, na*/M/r*fe>xagg^6 fw 
6*3. 3 v) ^EPMsn-s. enactor, rwx*- 

E ( llslSttfa3. 5 V) 3&i»*a*BSCCiMfRtRa8«:3 
yaffil 3(Df=-^« "0" K&$k3*i£ (X 

f^s6). ^ir. *r^rcD-b>x^ ? 3 



(7) 1 1 - 2 5 6 8 2 

12 

"0" {c<cn6i*<oigio«#ii*tt»Tr4^ ior 

fe<5 " 1 " -r*S«*ii^JE0^^ry-fe 

j£r4»*ii*^JEO^*y^;U^3tL/rBcfS*ii* 
/WXtfEPflDSftS. ±ME^y" yy'S 4-S 7£|gDiI 
*TC itKO^^ y 'J7 7 

ft&, cfttcioT, ^^iA^^^ti/c^^y 

10 [0 0 3 1 ] ±ffi»ii*^ y 7 r YttmCcfc ^toy 
*y42;U^(DWa07 ? -3'0»ii*^SE7 , rSi, 4z> 

-rttfr^-* "io", "oi", 
"oo" icttTzmz&frfimTLtc&mm-tz. to 
r v »7bri^j:wnax7 u yys iccro, ^cdsw 

fem (NOT b ) K3~3< 4ffi7 s ~##U^y-fe;U{C# 
2. 5V) It^^y-f^fto^ «*ii#G>&3 

20 ti^^*yH2;i/tt^r2. 2 vstt©u*i»ffl*wr 
SctsKsn*. -eoft, m3(D?H^m (a NOR 

b ) «fctf"< y 7 r ^ (^'J7 7 ^l(fl. 5 

V) #JKtS*i, Stii^co35:Sn/cy^ey-fe;i/«^ 
•CI. 2Vgttor>0*C^ffl**r*J:5«CShr»ii* 
^»7t5. 

[0 0 3 2 ] B6B t ±ia»ii*SCf«ii*^ y 7 y 4 
ftffBraWflP^n^ ^CLK2 <t-fe>X^ ^mssi 3 

to — I3B<D**i&#r«, mi<DmWtg£: (a NAN 
30 Db) yaffil 3GCifci£f& #iA^^VUX 

tc<fcti7^^©ffi*s "i" rasiatRSftfcy^y-feji/ 

LTV- F«CC09*tf3. 5VgacD«BE*ea&L/. BE 

^ttiSfi/cf 5 -*** "o" tc&orc>S3&>5^*2pjs-r 

7 s - "1" iac*}«ii^S-C*SCi*«»3&>5© 
t? t "0" tc&5*r«ii*ttf¥*s«n 

Oii^n^o *«C. 920WIMIrJ|l ( NO T b ) *>Hz> 
X^y^-EBi 3tc|E3l3n. SiA^y>:;U^tcj:0, Bf 
40 aoy*y-fe;u«:*ii*iw^H»&3ti*. »ii#^<y 

7y>fmjE«, 2. 5VeftCC»3t3tir*J9, 

i&»«s&3tiS. *«(C. S3 0SI»^* (a NOR 
b)3W. yaffil 3CC|^i3n, ±E£HH 

1. 5VlKr*4. 

[0 0 3 3 ] ±^b/c J: 5 CC, ±lBHffi^tCfcC^r«, 
3S«©»ii*-cy7T^©-7-F*«BEO«flett. M 

50 (3.5V) tjBSiU, ««?H±L^<^^%a^ 
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*#|5lCC«Hffl#«;X£fe5 (3. 5V-2. 5 V- 
1. 5V) J:5K:SiJtSS*i&. £/c> ±BBHJfiWr», 
07 (B) tcin-ri:^ B*tr*L*C»«3&JHiKfc 
0< tt«fcffiC>fc<D (2. 2V. 1. 2V) &C*fUT 
fe. *fcittr>0*Hi (3. 2V) *B«<fcTS-**y 

[0034] ±«aLfc»ttew6c«*ja*s 10 

'J7 7 ^7- F*«EBD«5£#i££ It 
«, -HBr3fflaouti^ffi*Eco5%*raofe© 
(2. 2v> ta«iur«*ii**fTac\ @ 

B©«EJ:0fe*C»U^ (3. 2V) . */cttffiC^ 

<)Ki. 2v) esa&rsj:9Km*flatr&# 

*i-fc^T»*ii#*tTtt5^#**.6*iS. 
[0035]*^ 08*5^0^0 9 tffllityt'J'bJl/ 

aw*ffli/»ftcco^ri!i?a-r4. f-^og^u 

■b;l/©n> hn-juy- hCG«:3. 7V. 2. 7V£ 

■t^tFU-{>Kl. 5V®mE«ffln-rSC£fc: 
J: Off* 5. K»tBLIH^». *Mtit,*fS<frrS=iv 

[0 03 6] ■»ULI^;mtt3*i&&» *r«*Hl 
lU^4ftfem»3. 7 VfCR£LT>7~FII*£* 

±w* (*^»:/s id. int. msRStiitjt*v 
■fe;Kc*5C»r. 9- Fflne^tULWEuoi/tcieor tr 
* h^±tcf ? -^^ai^*r*cDr 4 t?nu^m 
? ^@5§ 1 3 ccj:o jmw* c <tr 9 s - 2<Dn& 

**-BB. ZSB^ifcBHEB-CAS^CcJc^rfeta 

©aaaw^frti* (xy-^r/s i3). -r&*>%. 40 

Wt/ftflWHaBOitftt, ±E*>^9»*H*1 3 
|^C0ic^WUf r -^^^'^^y7 r --^U^X^REG 1 
(*t^:/S 1 4) . 

[0037] -eur. ^7?fi»i3rt©t^t 

6S 1 l^ot 8^11/^*2. 7V&cfS5£t, 
r— IsiBO^-^KtHLSrtfftC^ ttit^-f^y^- 

i/*j<fccfe3S3&i»7-rs<t. H*ai/uou*i . 7v 

Kg:5ELr HHBO^-^K^ffll/itfttiv Xf^' so 



«BB¥ 1 1 - 2 5 6 8 2 
14 

S 1 3*6 S 1 6^*tfLrR*tHUy-**iBaa!SE 

uaftfflBKi 4cc«Easr4. ie^-f^y?*-* 

U^^REGl, REG2te«Jt3*iTl> 

-en^n 1 tr * hTojg^&i&gisjgg 1 4-4bjsu c 
(xf77 , s 17). -fe^^^^^Hgsi 3rt 

16 (SI 6-S 1 8) §!*WL8W#**7 
t^o ±ISf r -^^{iS2<D^gt^lltf-r*CiCcJ: 

often*. 

[003 8JH9JCB, ±E*«Cca£r>fct8*mi/»f¥ 
tplC*sttZfflW9Uy LK2 9 ^BR 1 

;UD£-f ^ >^$nri^„ JtSB*6S*HlL=iv 
>F*J:tfT Fl/X«s#*.6*i£&. 
#3*1. *-r»l<D«#ffiOUOM3. 7V)3HBt 
3ft?7~F1l^*±tf6*i«C&CCJ:9. tr * h« 

3. 7VlCj:9ffl3KOfc? s -* "c" tt-fe>X^7^ia 
881 3te<fcD8i#tH3*i. -i2>^7 7^f-^S"C* 
SnfcT? h <t|5j— ©^-^ipi^WT^^l (D'HtVf* 

- F»«ffiU^^U*»fS©fl[*:WTWr»2©«i*ffll/ 
U*OU2. 7VK|^txC»6*lfc7 s --* "d" ffl 
2©^-f^yf s -^U^drREG2KH6ii63*iS. 7 

- F«*»3©R*fflLl/^H . 7V&CTtfrf#6*i 
/ct*-* "f (2jBgQMft9BB 1 4*c(E2S3*i, ±IB 

"c" , "d" . "f " O40f->#2t7 Ff-^ 
CCtt7cS*irJ1-BM>mtfCPUfcaj*3*i4. 

[ o o 3 9 ] m i o ecB, iia^-*^ • s^^ffi 

o-7CONTi©Hi*SJnt^S. 3>hP^7 
CONTlt CVmmfflCD&myvvis^jtfJtCttL 
Ttt. 7 Fl/**flHMB±=iv> F^jOflMSeffAStt 

r*s. 

[o 04 o ] b i oicfcc^r, m4±f5\— nmfittsti 

tot. REG1, REG2tta> Fn-^*6©2 tr^ 

1 1 «KDii**i/c2 Ff r -^44ffi7 r -^0C 
SEgSTS^-^gEasiftffllslK. 12{JFAMOS(0J:^ 
6C y p - r -r > h * «7KM£EHJR-?*i v 
F"J 9^^tt«:iaR3*iA:y*yru-/, 1 3ttK*ffl 
0 7 s - ^ i: ihfrT- z * <^-r 5 -fe > x 7 * 
1 4^^y7L,>f^6i^Hl?n/c4If-^ 
^tc<D2 t* ^ h y-*«cSEJft-r*aHE|JH»fflHB, 1 6 
ti3>FP-7CONm4i^37>F^ 
■T537>Fl/^^ 4 17tt3v>Fl/^X^16CC 
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[oo4n wjcBjistitti^, ccommmco^my 

l^X£ 1 9^ 1 b*? h^CD^far 
£*i£ 0 04<DlUSfi«CD'fe>X7'y^I5I8Sl 3**7*-* 

drira*tt«iB^i:*isn43&s. m o ky if 

±iesHK©ffe, -^yru-r 1 2#6-fe>x^** 1 
3^^ffi3ttfc^~*#*~^ "0" *fctt*-ju 
^**ijsrs*-;i/W^ia3S2 0, 3>fd-7 

^^t/cfe(D37> h'J*-7)im^C DEm<Dft 30 
aPWW*#«rK>3iito^^7rH»2 l<b, TFUXfl 

2 2teHX9jA£*i/cT FUX£SJ$TS7 KUXU^ 
*2 4. A#r-#£Sf$T£^~£l^X£2 5, BX 
O&Sft/cT FWtfa - KOty^'JT 1 2 ft 

#26a, 2 6bWt;9-FF7>f^2 7, Ifilfi 

K*Ulb«E. ^y7r-f«Ef^9 40 

2 8, y^ycoS?fm®tci^i;'Ccne(DmE<D^6 
B^gCDIiJEESriliR It9-FF7^^27 *«C«1&T 5 
XW v*>#®K2 9. rtSPCD^U^^ (CLK2?) 

^^>f33, ^JUtT* hCDftg (7F1/X) £«J$ 
T^g7FU^U^^3 4, Y7K^iTO7F 50 



ftm¥ 11-25682 
16 

UX£4tt*W«7E*ttttiaB3 5, TFU^HSL 

tf.-rs«fc«5fcr fu^u^x*3 6#*«^rt*a 0 £ 
? -fe x# -pimfr&fcj* * »; ott»*7S-r uf ^/^^ 

[0 04 3] 36(C, C0[)*Ji^0[)^ffl^*7 r>^^e 
•ilif^ X^-^y f->>'3 >K:<fcD L*C*fflCDtf 6 
r>*jffi<0\k (H3#M) 3Wft*o3fcidtccn*fttt 

^CC^nrfcO, , ;7U^>^3v>F^^v>Fl/^ 
x£ l 6teBXDjA£ft££, v-^ *u:/uy^A*iJfflW 

r»«iec«D!-r4. ±ie* -^fljesB 2 o^msi 

^ftTfcO, 'j7UyS/at- KB#^C^-;1/^|p1S§2 
OtfKfflLf*-*©*-* "0" *«£U 

B$CC, ±SE*-Jl4flj£lslB2 O^Sffll/T 5 -*©*-^ 
- 1 - *>->r>lJ- 1 8 BM£ttff*«P± 

[0044] ^/c C©*tt«tt::bt>Ttt. X7FUX 
^Of*:? - ##7 KUXfi#*:7y 7*3-^2 6ai^ 
-T>f r r3-^2 6 br 2KBte? r =i- F-T£:7'y ^ri- 
F^^S/BO-ateO . m^7 , Vf3-y2 6at'X 
7 FUX<D_h{43 tr* hSrjfc-r?^- FLT, 

~F^£Sffl-f&C<tK:J;9, ^-/>f3-y26b 
«r^f4f3-^y^'J7t/^©7-F^f-; 

[0045] scte. ±isjyfc#J<£^fil:7 ^ * 

Bl 1. 1 4*BI— >»;3>Sffitc«ifC(r»S3&s. Cti 

«CC»CDT. * * :/BB8l<D»*tttt < . tfcHll «C*T 
ck^^:, a»®7 7 a y * y M D F MS:--5©3 > 
hn-9ai9 hCONTtC^XBUS-CS^LTfO® 
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[ 0 0 4 6 ] H 1 5 B-7- F««E*»E«ffiV s u b 

6 ftsnnwMsmm 2 8 ± , ^nzzmiRLx 

7-FK7>f ^ESS 2 7 «(c{Kfft*r £ * A y * > ^0S§ 
2 967ftlfcfcO, HI 6tt7-FF^-f^HB27© 

1 8*6^3ftfc&mMl£*~ K«c#j£Ufc 
lW«IWfl|-*«WrijW<t7-- F««EE«r«*T4. 
■7- Ftt*E*^rtmWk£HK2 8 QfttttfttfA 
*Ofc«E**W*X-/»*:/*Blg <9-F*MtBEtt 
gtSSS) 2 9©«fl6«S£*OfcO4HI«r*0, 9-F 

[0 04 7] "Ttttoft, SE*©2{lC[)77^>a^^'J 
r«MKt 7 - FMEEtt. K*ffl LmflE ( 2 . 7 V/ 0 

v) . #iA^mE (- i o v. o v) , tii*^^r 

-T*EE (1. 5 V) . m^MEE (+ 1 OV, OV) Siif 
IBS-OJ^y-fttE (4. 3V. OV) ©4Wt*S 

*a*7-F*WEM\ R*fHMIEE<3. 7V. 2. 7 

v, i. 7 v, ov) . m&frnK (- 1 0 V. 0 

V) , fiiS^y^r -fWE (3. 5 V. 2. 5 V, 
1. 5V) , MSfc^tfWS^y^r-ntffi (1 OV, 

4. 3V, OV) i/a«BE (- 1 0 V, 1 
OV. 3. 7V, 3. 5V. 2. 7V, 2. 5V. 1. 
7V, 1 . 5V. 0 V) ift*. 

[0 0 4 8] ±iax>f ^^>^H8S2 9tt. ^-^>1J- 
1 8*6»*Shfc£M*fF&-- F«c*tj£Lfcrt«smp 
ff*SWt. ±IBAflWWk£BK2 8r^3nA: 

-FF^-f^B»2 7©«WHF-Pl. P2JC«»f 

[0 04 9]Hl6©9-FF7^WDRVtt. V- 

tRIOJSSLOGS KDHW3-/-FN 1 CC 8 fflOWBSIRia 
SVOLS l-vVOLS8©A***iBI«U £?ci& 
ffl»IRIeI»LOGS 2©HW?>'-- FN2CC8ffl©WE» 
IRHI8yOLS9^VOLS 1 6©A#**iI««U 
^•Jfa-FOTXp 1. Xp1*-Xp8, Xp8* 

5. i^XM, XNtoJfcO^/y^n- FfifXp 1. X 
Pl*-Xp8, Xp8*B7FUXfa-yXDCR 
(2 6b)HRt^nS e C©i*«EEa!RH«VO 

lsi-volsi6«, -etiecMj£-r&tta9iRgiB 
logs i*3ft«2 36«a»!u^ib<oas?*#*fflAur 

t>, ^y^n-Fm^CCTttff^iWJStiJQcWtitf, * 

CO 0 5 0] *<Dtc£>t,C. #5ifflMOSFETQ5 6. 
•f£ e 3 6Ct, 3^8tfflMOSFETQ5 6, Q5 7 

F*7«««c3ti/ci*. 9- Fittest ux&m 
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mKmomKzmijz&ztctbic, ±fB#ntffiMosF 

ETQ5 6. Q5 7itSffiWCCX^->^*UfflISnrm^ 
Mm I N V 2©*h*ft©A*«c»f£©«EE*«|&Rl«B 
Iff Z>Zf )]/7 *j *7*MO SFETQ58£ ^^>MO 
S F E T Q 5 9 isMRW 4. 
[ 0 0 5 1 ] m 1 6 (CfcOT, ±SEfa#XMtt, 8#<D 
7- F«*-Htt<fr*8ffl<D7 - F«8¥©**»iSl»r*l 
£>g¥<D7- F^£ilJRT47Wg^f 4 3 fc* ? hcom-^i 
^y^ra- Fff-^Xp 1 . Xp 1 *-Xp 
io 8. Xp8*ttS^7-F«»«:«*nsi»m©'7-F 

WcSEAK. iiMf ^ S E Lfcfc'W U^l^jgtRU^ 
<t3tx, ^'jf^- FIfXp 1 . Xp1*-Xp8, 
Xp 8 ^ W U^Jl/. n^u^;U#jMJR 

[0 0 5 2 ] ±1E9- F F7^a'WDRV©«^P 1 $C 

UCflMJ3ftS5V. 4. 3V, 3. 7V, 3. 5V. 
2. 7V, 2. 5V. 1. 7V, 1. 5V. 0VCD£5 
20 a«ffVppr*0, 4frfP2{C«»Stl*«Eti»# 
i&SK y 7l/r>a«:j6fflSns - 1 0 V<D«fc5&*IE 
Vee, @BOS«6M{4feL< «SiiM{4<bLr(D0 V 
cD«fc5&«Ev s sr^6, 

[0 05 3] ±IB«a»aa»?H»LOGS 1. LOGS 

i nv i ±*©Hi**eafci,< kzmm-rz h^> 

X7 7 ^hTGli, Xf3-^XDC ROfi^e 

«j£3*lTlr>4 0 

30 [0 05 4] ±iE«EEjW?iai8VOLS 1-VOLS 1 

ti/c«3EajR@]»VOLS 1 Oct5CC % $HPP3£MO 
SF ETQ5 2©y- FiOBKSttfchfc^y 5*3- 
Fff-^Xp 1 *t,c£K) XA v?mm2tiZ>N*-r>*)l 
W?>V7 y^MOSFETQ5 8 5S-?-P4£MOS 
FETQ5 3<Dy~* h iflDffl^^tl/c^y ^3- F 

*?'MOSFETQ5 9£^:tfx, S6CC^«fflM 
OS FETQ5 6^^'jf3- Fff-^Xp 1 CCJ: 0 X -Y 
40 ^^fiJffllU, ffi^(D^g|ffiMOSFETQ5 7 4^*';^ 

n - Kff^-X p l *cc<fc9;W ? ^Wflrj- 4 <t 5 ccfltjft 
snrc>s. JbiB»^P3fej:a f P4cc«. iev cc 

[0 05 5]^, S 1 607- F F^-Y^WDRVOD 
l-P4CD^IBE<b'7- FJ&mJE#^£ftTi,>£ 0 ##iA 

[005 6 ] 

so [an 
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19 20 



\ 


SELECTED 


UNSELECTED 


XM 


Xp 


Dfc 


P4 
• 


PI 
@ 


P3 
O 


P2 
0 


WORD 
LINE 1 




O 




L 


H 












Vpp 


ERASE 




O 


K 


H 


L 


Vcc 


Vpp 


Vcc 


Vss 


Vss 






o 


L/H 


L 












Vss 




O 




L 


H 












Vee 


PROGRAM 




o 


H 


H 


H 


Vss 


Vcc 


Vss 


Vee 


Vcc 






o 


L/H 


L 












Vcc 




O 




L 


H 












Vcc 


READ 




o 


H 


H 


L 


Vcc 


Vcc 


Vcc 


Vss 


Vss 






o 


L/H 


L 












Vss 



««EVpp*i, ^WP2{CtJVss, ST-P3fe 

cfco'P 4 ccw:«ev c c^wn^ -/ v ^> if mm 2 
-<;u) omiRm^sEL&msztizt. -o^-* i 

NV l^^h7>^7 7 y-hTG l^U^- F 
5SVOLS l-VOLS8(DA^ltC^^en^o 

»;-fe;ur&£*§^ ^vf^- Kfi-^Xp 1 . Xpi* 

-Xp8, Xp 8*te\ fOHXp 1. Xp 1 */ctt 
OS FETQ5 6, Q 5 7 miR®$8 V O L S 1 tc 

v&*>vtmt sn, fn i ©fi#tt*sEiMRigR8 

VOLS l(CA!»KQ]&*ti&. C<D£*. *BEjHR@ 
3SVOLS l'©^7-^MOSFETQ5 8*5<fcO*^ 
M^>MOSFETQ59(t *tc* ? F tf:7tt!8tt: 

[0 05 7 ] ^©*SS, SWtEatRiaKVOL S 1 © 
MOSFETQ5 2, Q5 3<D5*— FCCWLbiE^ — FN 
lOflWfl^ShS. CftCCfcoT, ffi^tsI&SI NV 
20MOSFETQ5 2^>tt«(CStir, tf-Ftfl 

C(D<h£ v ffiS<DMOSFETQ5 3©y- FCc£»&3 
nSD-Jl/^tt, MOSFETQ570ffffl{Ccfc-jt 
^fiJSBEV s s <fct) fciSC^P^U^tcSnr, MOS 
FETQ5 3tt5&£Ccra;&7 h*7SfitcC^, "7— F 
SWlfiOl/^l/0±^ot7 F'<? ^MOSF 
ETQ5 503>^^^>X^< 3n£C<tK:J: 
0, S8MOSFETQ5 3©y-h^lEVss«:* 
»JSJrCMOSFETQ5 3«^±«:^^ F*7<D«S8 
CCttS. Sot, iB**- F(c*$i>r> miRJ*:')** 



[0 0 5 8 ] ilMf-^-S E LHfi±K<D£ 5 K'W l^Ol 
20 ffi&miR<Dj**:V'te)l>-C$>Z>&&t t Cte % ^y^n-F 

m-^xpi, xpi*iKwtio-)u^. >>wu-< 
^ocSfti. St^r, WEiKRHttvoLS lco^gtffi 

MO SFETQ56, Q5 7 ««CC*7tKS8d: 5 tl, -/ 
— FN 1 OfiWMEUUiBV O L S 1 CCffi 0 i&SS ti 

MOSFETQ5 8fcJ:l>^l/^>MOSFETQ5 

[0 0 5 9 ] iSRSESftEKg V O L S 1 CD 

MOSFETQ5 2, Q 5 3 <D¥- F fcttJB^-P 3 . P 

30 4^6MOSFETQ58, Q59^ltVccllI 
^l&Sn, CWCfcot:, W^HSSI NV20MOS 
F ETQ 5 3 ? - F8W 1 ttiST- 

P2£/MxT^IEV s stCffil^orjSScmStlt&fibSo C 
©<t£, ffi*©MOSFETQ5 2Coy- FCCfltt&Sn 
£>WL"<;l/«, MOSFETQ58(Dlt^ffllE» 
^SEVcciOtfiC^ MOSFETQ52« 
f4(Ctt*^*7jhS:i,^ *>WB©MOSFE 
TQ 5 3 J: t>T "7— FiSWl<DU-<^T^ecCfieo 
t7^- F'<? ^M0SFETQ54(D3>^^>X 

40 ^#<jn t MOSFETQ52©y-h^VpptC 
^StTCMOSF ETQ5 2tt5E£{C# * F*?<DtK 

F«W1 ttV s s *rfifc*3*i£. 
[0 06 0] K^3n/c«^^ffl 
L*— F^*g^S*ifci8^«:*5W-5«7- F F^-f^HB 
WDRV©l(itt«, _hl2##ii#*- FB$<DlbfEfc*gi; 

2 9^f>ffi^Pl, P2CC«*£3n£mJE&t<J:-?T. il 

so E*EMii3tiSJ:9<C7-- FtR*«irr&. 
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[0 06 1 ]^ *mi<D&ay : 7yisx.jt*:V<Dm 

Ei7 ( i ) te5*3*vri>4<fc5tc % fn^nut 

]Et/JtfTU?l»&&. 017 (2) ©J:5K:&U*l>ffl 

x*>^^NFtc*$WSg*Sy-^ccJ:Sy'f->^ 

So^ys^x^yrtAcwsctr****. mis 

*y*ycctec»rra»ff©ii(Hift*to-€-h3&«*4. 
[o 0 6 2 ] fee, *HJ6Ww:*5C*r«. L/#c»ffio 
tf&-3*4W*DUj (H3#JH) ^ttS-ofcififCCCti* 

£ 0 «T, y7U^i/a»ff©#JB*K9M-*. 
[006 3] B 1 8 CC y 7 U ? ^*BMt<D^J6* 70- 20 

>K#A*3ti*£. 5/-*>lM 8#Stt3*iT % M 

i 8®7P-^t- hccseo/cy^u^^^ttf^ra^ 
^ftfcy- K3g^g^sn/c*r^rcD^^ey*fejucc*fo 

S2 1) . CCDSSl^^^VI/^<DEP»ntCi:0, T^T© 
-rf*y42JKDU*i»ffl« % il 7 (3) CC5rTJ:5K: v 

SteO. 2ViSr*4. ccr, 30 
\t % imntc&m. m*.tt" io~ 8c**-^*y-fe^©b 

[0 06 4] 02KPg-C«, tf-FWBE*. IBttf 1 - 
*"10" CC»JC£LfcR*ffiLU^I/ (3. 7V)Kt£ 
5£LTK#ffil,*tT*c5 (^f^S22) . CtlCC^ 
0, Sy^y^^tDUS^ffitcjEDr^-^^R^fflS 
ft. -fe>X7-^IBl 3CCJ:0ifiPM, Sf$3ft& (X 
r-;7*S23)„ C©££K:, 7 - FfMEEJ: 0 4Wir> 40 
L*C^ffi*WT4^ i &y-feJl/CC3Ftl£TS-fe>^^ v?<D 
T-ZIZ "1" fcttO, 7-K««EJ:9fcffilr>L*t> 

mzms-*>j* y-fejnc»a?r4-b>x7 ? ^©:r- * 

W "0" CCSrS. #«C. ■fe>*^9*<D? r -**Kfc3 
^S24) . C©f-^5Eli, 02O(C 

£ (f££) . 

[006 5 ] JiMC. ±5BR#1H0 Wf^S22) J: 
0t>»^y7r-flE (MNI23. 5V)*i9-K« 

tcssesn. Lfirir>«©«j&w*fT3h* (x^*:/s so 



WBB 5 ? 1 1 -2 5 6 8 2 
22 

25), CtUCckO, ^y 77 -/WEJ:DiBl^#l»« 

wrra-rf^y*^ (hi 7 (4) wa) cc»j»rs 

■fe>*7? "1" "0" KJEfcS. 

cftecfcfrLT. ^'J77>flEJ:Hilul^t^W 
Ti^*';^ (HI 7 (4) «F#B) CCWjSL/cfe> 

^7^©f-^« 41 1" <D££v&z> 0 *mmw-c!<z 

S 2 1 ■C<D«C>M*'CL#C>ffl3Wi«C»«|K:S/7 h 3h/c 
i*(cR*H10U^K3. 7 V) Gta^il^/c^ 
yH2JU*s«F5E3*i/cCiCC35cS 0 Sc*$ % C<DtZMi>M 

y«fe;i/ (m 1 7 (4) «f#o tctti&Ltc*>A7v* 

±IEJg|£ttmc<fc0aS3tl/c "0" ©£ 
*cc3ft*. C©J:9ttff«*>B2 0(cS«-J:9Wt* 

[0 0 6 6 ]^ct, accc, S^iA^mJE^^ur-fe 
^of-^ffi " 1 " rftsy^y-fe^ (si 7 

(4) flF#B> KS#l/rW«i#*fT5 (Xf^S2 

7) . iiA^ u^juc^l/c< 7 7 ^ie 

^lt<U7 7 ^^^ (Xf77 , S28, S2 
9) 0 L*C»lla&^y7T-f«EJ:0fciS<«Cr>W»ja 

"l" *6 "0" fcgEtos. -r-<r<D 

r^*»0iIUr "1 0" f-$0^t';-fe;I/O';7l/ 
r>atei»^7t-5 Uf7^S30) o cnWo 
t ( "10" f s ~£©y^yHz;l/©L*lHH©&*6o& 
*ME <¥«■) 017 (5) <D«k5CC^3<ttS. 

mk. "o 1" x "oo" ©y-itEtwa-rf^y-fe 
jwK^urfeBi^y^uv^Ajfflia&qitfsn* (x 

f^'SSl). 3 6CC, 0*C>ffi©^^tt©*I*J: 
0&<T&/£#>K:, Xf-;7'S2 1-S3 l£i£DiI 
0, ^H»ftTL*:«fjary7U5rS/»*s3ET-r* 
Uf ^7*S3 2) . 

[0 0 6 7 ] *2tCtt, ±IB*I^ot';7U^>a 
«fao3ft»^W:, 017 (4) ©flF#A. b. cr,^ 

[00 6 8] 
«2] 











1*7** 




0 


1 


0 


0 




0 


1 


1 


0 




1 


0 


0 


0 



mi 9«y yisvu*mt%mft?2>Z4 $>?%7ik? 
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*x*-:/<l, e$y~*fc<fc4y^>^ a >£#* 
[0 06 9 ] ^^x^-^ccjcibSi^fflcD^ttccw-r 

(1 )S»7 5^i/a^^y^dr>^m« (/RES 

L»fW5E7fftfc y 7 u 9 5/»»ff*»f *r 4. 

(2) "J-fe * H*«:y-fe* hfi» (/RES) aWSttffcS 
ftS ^jBttCC 1/71/? is* *Htf *T^o 10 

(3) X^>;^^6/RE S^n^u-<;ucc-rec 
<hcc<to y-fe? n*«ccttofca:f*{cy7 \s 

(4) «W**7'TSiSHU«: : ?26/RE S*a->u^;uc 
L, ^ti^/BjEDbTy^U^l/a^rHtf-rS. 
(3)«JK4r*>L, /RES't^-f U"<;MCL/cSt «J 

[0 07 0]— yf->^a>{Cj:4L*t>fiiOfiT 

*fcttx*>-rc-ftt«r— swiiwk: y 7 u * 5/ 20 

[0071] ft*5, isEccsiw L/c s^s&m* 
^fi(7^ 9^3.y-tyccR5E3ti4t>©'r«ft< . 
» ^ * * ^ y o«W«EW^«tt«Ef t(c*ffT & t . 

*»JHstBL»tt<a*©r*or, 
(M*«BEft«««:W»tt*«r**. 30 
[0 07 2] S2 0tCte: % iie-^yrw 1 2fe«fciy 

TU>fl2tl *-KJft±^T*#fafce»ShaiR 
^«y^ORtULA^IiiA3ti&^9 HRBL±¥ 

LiomtC. «« («AK-fi§«*Utta 1 2 8*07 
- hmmi/tl 2 8<I) ©y*y -fe^MC^^Jcc 

9*MOSFET Ql^ir^T^t'^ h 

^MOSFET Q2*^LT«iS*«:««aIllBK:S 
ntC^ e Ch^>f^MOSFET Ql, Q2 
©y- hS»ff-^ XT KU*«#&y- K/^-f h 

7-/B$^tf) JC 4 Vcc (3. 3 V) ©J:5tt«ftK: 
SftiCir. X^^MOSFET Ql, Q2ttt 

>ttis<fcs*v 4->Ktt(D^'e y -feju&a L-ctr* m® 

(5 V) *)\,<DY\s<<>tCfc7Lhtc 
#>. X-f -;fMOSFET Q 1 ©y- h MOHB#» 7 50 



**H§¥ 11-25682 
24 

fflV-*«SLfflJ®;W ^MOSFETQ2(M7« 

atcstis. 

[0 0 7 3 ] t>X7 7*§R1 3« % «^*yj»!CC» 

JiSStrci**. *»WL«:5tfi[ora!RllJ©y*yru 
-f (nr«£ffiij) cot- ? mitt^^t-^MOs (s 
W2 1) J: D 1 V©J:5a«ffi«c:/y**-i?Sft, 
S*ffl'j©y*yTU^rt<Dtry hStt^y^ t-s^MO 

S (SW2 2) tCJ:oT0. 5 VCDJc^/cCmfitC^y ^ 

[0 0 7 4] ^7*y^t-^It9- K«WL*s 
RAUlLU^fCStifci*, atRStifc^y-feJUP 
Wi>L*iMH*^LTt>4£fcr* MBtti . ov^fSfcf 
aiR-rf^y-b^fic^LSrc^fflswLrc^i; 
l$»re^ hJKo«^?i#a*>tiTtfy hint* 

0. 2V<D<fc5£S{iCt&£ 0 C©1. 0V£/cfc*0. 
2 V £ Jg*tM<Z> t' y b M<Dn& 0 . 5Vi <DM&g:Z & 

[0 0 7 5 ] ±ic9l«sWc*5lir«, fiuitiL/cJ; 
»*ii**tf ft 5 ^ * y -feJl/#J8ft 3 tt/c e ^ h i^cc^t 
j£L/c-fe>X^ (t>X7>7") CC " 1 " h 

Lr^c^ry- Figucwzikfr^nz (-iov) £ep 

flDL, ^(O^S^^U^^tClSL/c^y^T^^E 
(lil»«3. 5V> FSKCH5ELT, 
*^I/^^^sn/c^*y-fe;UCDR*aiL*tftt5. 
fit, ##ii*^Fja©y*yH2;i/3^e«^^ H8«cK 
^Uilf-^iLr "i M *iK*mstis<Dr, SS^ffi 

L, itiAW*?7L/ctr^ h©t>X7-^ (-fe>X 
T>^) co-r-^^r "0" «cS(S3-ffSJ:5«:Ln» 

o*o»*ii^jaoy*y^cc»j£L/c-fe>^ 

(-fe>XT>^) &Cte:r-££LT "1" £SIL 
Tte^ "1" ©fiotC^l^f hfC»j£T*»*i&# 

TO^^y ■fe^«:s*Lr»o f »#3i^^^x*Epj!nir 
^i^ccLri>5 a 

[007 6] $t y ^ u^^^ift^«:^oC^r4>-fe>x 

^y^CCR^fflSn/c^-^SJSKL, ^y^r-Y^rtf 
ft-^r, "1" <DiL^Xl<>2>¥ v blcZtfc-?2>J*: y -fe 
;wc*f Lr**ii*^ - ;U^*EP»n-r ^<k ^ LTl,>£o 
[0 0 7 7 ] ^20CD-fe>X^ y ^@BCCtel»r«, ± 

-fe;i/«:*fft;L/c-fe>xr>y(D7 v *?-Z<omMte& 
Satctfft^^Jc^ccr^/^, -fe>^T>^<b^^:y 

7U>f(!:W4lOX^^SWl 1, SW12. S 
Wl 3, SW1 43^6«C4S«{WfflI@K3 0aVR»«« 
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htiX^&XJ ^SW2 1. SW2 28tr-^«^'; 

Wl l-SWl 4±ftteMOSFETtC±0flteSSft 

[0 0 7 8 ] -f-*K*fflL«:iSt/"Ctt, 5t*TX>f 

L£*>*7>:/SA£*W0fl^fcflWT\ 

SW2 1. SW2 2%*>3-a:rjgJRWJ©fcry HKBL 

*l. 0 v©J:5tt:/y* + -s>u^Mc*«-r4. c 

3fi5«-T*. */c, ■fe>Xr>7 p SAW'/^SW14 

SFET Ql, Q2©y-hCCVc c©<fc5fc»EE* 
#x.T, Ql, Q2^*>tfcfSCC3#-5 a 
[0 0 7 9] frtlfths A*VT\s4 1 2 l*9©l>-r*lfr 
— o©?- F«WL*3. 7V©<fc^^atRU^;KCS 

ffil^^ey-feJb <W*.«BI1 7<D-te)lA t B) 
oTmgWWiSCitcjcoTO. 2 VOJ: 5& 

c) w^^ttsstcsn, SK^utfSttSfi-ct^st:* 

MBBLttl. OVO^'J^t-yu^^i^, 
[0 08 0] ^-f?fSW14M78ti«> 

h«lBLi-fe>xr>^s A<L**gss*rs„ 

T\ -fe>^T>^SAC[)P-MOSffl«:^aS»EVc c 

t, ^/cN-Moswjtcsiama (ov) 

[0 08 1 ] ^>*7>:/SA(D5 ^^-^J^KS 
Mtt^OCtt. y?SWl 3%*7$M:X % 02 1 

OBLfcttSr, ^-f^SW2 1, SW22£*>3 
*r«R«*lJ:CWaWII©^» FSBL^Vcc-V 
tn (M*.f£3. 3V-0. 6V=2. 7V)©<t5«c 

u^wc^y*-*-^-}-*. ^n^e>, ±ib;w 

W2 1. SW22*^7U^^-;fSWl Ut> 

-teaser. " i " ^e^^f^sw i 2# 

*>3*ir, SKtf * F8BL«^^ FSSgt'^ 
(ov) ccfw ^^-r-^^n^o — -fe>^r>^ 



14) !f$K!¥ 1 1 -25 682 

26 

SAfcS*$3ftTl>£^-*# "0" 3^6^>f7fSW 
1 2**7tt«3«i4fc«>, 3B^?h«BLttVcc 
u^;l/*Kt«pT So -3*0. •fe>X7>7 , SAOS}$f 

[0 0 8 2 ] CCT?. X-f^SWl 4?:-H^>$# 

«>x7>7'sA^y-fe^ hs-e/cSL ^-r-^sw 

1 4**7 ZHVv F8BLlO^-f?fSWl 3** 
>3t*-rtr? FiBLi"fe>^7>^SAi^t 

io COB. •fe>XT>^ , SAOP-MOSflPJ*5j:a f N 
-MOSfll©*««EttO. 5 VteS5eLT*5<. **l 
iz>*7>:7*S AcDP-MOS(SHcm^J£V c 
c£. ifcN-MOS»JtC«*«fi (OV) *«|&T* 
iit(C, fcf^ FfiBL±©X-f^SWl 3*^t 

& 0 cntcior, •fe>x7>7 , sA^ H2 2cc^-r 

iSC/c^-^Srfi^UfcttttitC*. -Ttttofe. 017 
OH2^A^cfci^BtC^L/c-fe>^r>^«^-f U^il/ 

20 7>7'«P^U^ "0" *«^FO/ctfc«<t«cS Q l»*> 

fFfi^^t-^tt, -b>^^^*3W M H *' CDBffO^ 

*>U HI»:/y* + -5*«E ( i) * i v«cr* 
Cit\ t''>FI?BL0, BL 1 <Dfr 1 Vi&^ (BL 

2 5^frfeoro vfcy-fe? Fir^< ) . 

[0 0 8 3]#»C. t:?FiBL±®^^9^SW13 
W7lWSX^7fSW21, SW22^r^>$-tf 
jBtRffll©^? h«BL*l . 0V<D«fc5tt:7y* + 
30 -^u^;uc, ite^aiRllBotrfUKBO. 5VCDJ: 

<&£tiLU^;U (3. 7V) <fc?fc§Tfil»3. 5 VCD J: 
5tt^y7r-f«E*EPftIT*. -TSi, b#l>ffl3W7 
-FMOBRU^ctOtiSir^^y*^ («A«H1 7 

Se^hfiBLttO. 2V(DJ:^3&U^K:7 :f ^^^ + 
-^3*1*. — L*lM»#*-F»tRU^J:9 
t>m^*y-bJl/ (MiLttHl 7<D-te;t>B) tt^^KIR 

40 ^t-^U^UVtlWI-S, */c. C<D<b#^4>ig 

^ostHBtwrs?*-* "ii" «c«at4^*';t 

;t> (01 7©-feJbC) tfffiKSnfctf * h«»fci*>i 
p^u^lz-rtttofe "0" *«J*0fcttJ8«:*i/c». 

fea^u^-cas (02 3) o 

[0 0 84]fi£r>T. C©t*fiST-fe>^7 yf'&V'kv 
bLtc&. fcf-y hJgBL±(D^Y ^SWl 3^r^>3 

Mi. 7^-^ "ll" cctB^-rs^-ty-feju (01 7 
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y-feju (mi 7<D-fe;UA) fts&KSftfctr? hfluctfft; 
*r-5-fe>XT>^P^U^U "0" 4«J#U 
UmtRl"<)l<<i:*) t^^L/^liffioy^rV-fe^ (SI 7 

ov) £EPflirr £c itt>^7 yy'<D$mf- 
[0085] »*ji*^^u^awna 1 wcx^- Ktt&a 
tr* hS©u^WD«!7U^tto^ "0" tcafr 

/WU*<jU M l" **6^fTS. Sot C*l£-fe>:*T 

l 5©&;ftfI-^cj;oT*>, *7 3n*i>to«>4*"5 

E!B2 0K:«*aSft, *-<fl> "0" «caofc5*>«ES 
n^o fir, "o M teast*?-* - 1 o" © 

"0 1" , "0 0" <Djt*V'teJW:*tlr2>t)7l'»j*s* 
[0 08 6] a*>\ frau/c»*ii^- K«C*JWS* 
yUvis^mtOlgXD^x? »*Httl 3«:«fc4±BB 30 
[008 7] «±ift?BLfc<fc5K: % iEHJSWcfc^T 

-en© u * ir»no4>nK;ttf ks *TBa«*^ <d«jb*k 



«FH^pi 1 -2 5 6 8 2 
28 

ffl»nr ©«i*ttflawWT «r * i c »9 * a . 
[0 0 8 8 ] y*y7Wrt©Ett*-wc»UT 

J: 0 fro^y ^ r A u^bj: 0 feiSi* bt 
cir, SA^^-^tc^oTSSiA^ti/cietiiRT- 

©It C ^ffi«EE©K 6 o # 0^i<T-5 
<£5K:i,/c©-t\ x#-zf+y a >^CC<fc 9 

[0 0 8 9 ] «J*»lJ»JCj:orftSh&«ra*3)IS» 
MtcS^» JU*ttfctt!!l! Ufc# % *»9§tt±E«K«tt: 

ESOIWrtt. — o©^*y^;u©i,*i>ffi*4&BK: 
R5eur4tf©f s -**EttSi**J:9K:UWS3W, 
L/ * I >tttt 3 ©pg£> S^»5 SK«±«:B3e-r 4 C t i> 

[0090] ^/c, XttMra. u ^ u » is*v$<DWt& 

*«*-b > * 5 » ^BBW)**»C»rff A 4cfc 5 (c« 
[0 0 9 1 ] $6CC, HttWtB2ty [^^-^^40 

(2) J:5tt3aBH©»»*tTttorc»*^ a 

*a tor *n«^©<fc 9 «ciSl»r* ot^gu u 
[0092] §y y H2^cc»-r*»&ii**a:tW6 

ro*c»«*SEffc3-&rc>**s, "o" 
[0 0 9 3 ] H±©^rttiiir$sw«K:J:ot 

C©*?H«*ti«:H3e3*iSfe©-ca<. FAMO 
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C0 094] 

[0095] -r fc*>-*3, Mmommom^m^m 

[0 1] C<D5ZWtc%2>l J*')*:McW$&£tiZ/ 

z*k<d2 v7~%Km&&?zmn<D-mnmz 20 

[03] ±&4my"-5ts*:V'te)l><DL$^{\&£<Dm 

[05] mfoM<D&myy vis^j^ixom&fr^m*: 
[ 0 6 ] mmmo&my ? v > * * * y <D»ii*»^» 

CH7] ^t«©^ffi7 7^i/ A y*y©»ii*^Si 30 
[0 8] Wli«<D*«7^?r^a^*i;oHau#«* 
[0 9] Xtt0lo»ll7 7?^A^'e>;(DBtUlLttf^tt 
[010] *t6«(Z)*ll7^y^*y*«;^ft©fl|jiS« 
[011] ^ffi^y@w<£2 tr^ h7 r -^<b4ffl7 i - 

[012] mmm<D77vis*J*:V IL&mZtl&st*: 



1 1 -25 68 2 

30 

[0 13] mMm<D7?yis*J**:VttCi&m$tl2>S*: 

[014] ^QtWc^^^yS/jL^-ty tcffifflstis^-t 
[015] rt««H«4@Bt**Stifc*ff4jW?L 

[016] 7-FF^-/^H»©«««*«rHBW"C 
#>£«> 

[017] gmmv&By^v is~jtfjq>vy *s 
[0 18] Wg&Wo&mvvv i/*y*y0ij7i/»2/ 
[019] y? ^vis^mm^m^m^ttZA % 

[02 0] 30S«(J!>-fe>*^ 9 ^IhI8SO«j3E^!I**TIh1 
Km-?**. 

[02 1 ] •fe>X^->^[plKO^ffl4^-rf c --^j5SP3 

[02 2] *lsXvv*MU&ftm*tt?-*E3&tt 

[02 3] *>^7-^BS(0ffffltjVf^'J7T^ 

[ft-^Dtfc&J] 

1 1 ^-fglHWfflgiS 

12 > ^ y r u a 

13 -fe>X5 ^USS 

14 iKSEftttaiSB 
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